Gametic imprinting in maize in relation to the angiosperm life cycle.
Differences in the activity of maternally and paternally derived genomes in maize endosperm have been observed at three levels of genetic manipulation. When the balance of entire chromosome sets departs from the standard ratio of two of maternal origin to one of paternal origin, development is impaired, often leading to seed failure. At the level of individual chromosomes, absence of a paternal representative for 8 of the 19 chromosome arms tested causes a marked reduction in kernel size. Replacement of the missing arms by ones of maternal origin does not complement this defect. At the gene level, some alleles of R confer solid coloration on the aleurone layer when transmitted maternally but patchy coloration (mottled) when transmitted via pollen. In contrast with the endosperm, no effect of parentage on R phenotype has been detected in embryonic and seedling tissues. Furthermore, gynogenetic and androgenetic haploid plants are viable in maize and are similar in appearance. The detection of parental effects in the endosperm, but not the embryo, points to the few cell divisions of the gametophytes as a critical stage in imprinting. Chromosomally based epigenetic variation originating at this stage would be reflected as imprinting effects. A separate fertilization establishes a line of genetic descent in the embryo that appears to be relatively free of imprinted genes.